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: Hourly MAAP absorption coefficients at 637 nm against Sunset Field EC concentrations at the LHVP site during July.
In addition, there may be discrepancies between the aircraft PSAP and the ground based MAAP instrument. An intercomparison has been performed on July 11 during a few hours, this PSAP giving around 10% higher EBC concentrations, but these results do not appear as representative enough for the whole July month. Müller et al. (2011) have reported PSAP versus MAAP slopes of 0.79±0.07 during the GAW2005 inter-comparison campaign, and 1.05±0.08 and 0.99±0.10 during the EUSAAR2007 one. Applied to our situation, this would lead to a PSAP EBC over Sunset EC ratio between 1.0±0.08 (1.27*0.79) and 1.3±0.13
(1.27*1.05). In order to be conservative, that latter value is retained for the MAC uncertainty, thus estimated to 40%.
S.2) PSAP absorption coefficient measurements
Particles are sampled through an isokinetic and isoaxial aircraft community aerosol inlet (CAI) based on the University of Hawaii shrouded solid diffuser inlet designed by A. Clarke and modified by Meteo France. The CAI inlet allows for entirely sampling the submicron particles and partly sampling of supermicron particles with an upper 50% sampling efficiency for super micron particle sizes at diameter around 5 µm (McNaughton et al., 2007) .
The PSAP is then used to measure in near real time the light absorption coefficient. The method is based on the integrating plate technique in which the change in optical transmission of a filter caused by particle deposition is related to the light absorption coefficient of the deposited particles using Beers law. During the MEGAPOLI campaign, the 3 wavelength (467, 530 and 660 nm) version has been operated on board the ATR-42 research aircraft. Several corrections have been applied to the PSAP measurements to obtain absorption coefficients at the three wavelengths and to deduce the BC content from the absorption coefficient extrapolated to 637 nm, thus, comparable to BC derived from state-of-the-art MAAP instruments. The PSAP calibration and correction methods are described in detail in Bond et al. (1999 ), Virkkula et al. (2005 , and Müller et al. (2011) . They include corrections for the PSAP spot size, for aerosol particle scattering (from simultaneous TSI nephelometer measurements) to take into account the decrease in filter transmittance due to scattering, for the absolute transmittance (filters have been changed after every flight, transmittance never decreased below 0.9). The PSAP flow had been calibrated as a function of upstream pressure. From the above described PSAP correction methods, an upper limit of the uncertainty in the derived absorption coefficient has been estimated as 30%. CHIMERE simulations with MM5 data show an overestimation above a factor of 2 whatever the inventory, particularly during morning and evening BL transitions. Largest biases occur with the TNO inventory (NMB of +260%). The meteorology has a significant influence, as shown by the much lower biases obtained with WRF data during evening BL transitions, due to improvements in BLH simulation. In particular, since primary pollutants are highly sensitive to BL dynamics, these improvements lead to significant increase of correlations, approximately from 0.5 to 0.7.
Underestimated nighttime BLH with both meteorological models, sometimes associated to low wind speed, is likely to explain some highly overestimated peaks (e.g. 16 July). concentrations are very low. The diurnal profile shows minimum values during the early morning, and a significant increase at the end of the day in observations, due to previously mentioned peaks.
Also simulations show rather constant BC/NO x ratios along the day, without any clear diurnal pattern. Ratios are significantly overestimated by the TNO inventory (NMB of +131%) and to a much lesser extent by the EMEP inventory (+67%), while a low bias is obtained with the TNO-MP inventory (+13%). The influence of dynamics is mostly removed, as attested by the quite similar results with both MM5 and WRF meteorological data. All these discrepancies between inventories are consistent with the discussion in Sect. 3.2 (Fig. 2 ). 
S.4) LHVP site representativeness
In order to assess the area impacting results obtained at the LHVP site, a simulation is performed over 5 days (1-5 July) in which NO x emissions at various distances from the site from 0 to 33 km are colored by inert tracers (Fig. S2 ). Tracer emission rates are taken from the TNO inventory. For simplification, no diurnal profile is assigned to these emissions, but this is not expected to modify results since most of emissions share the same diurnal variability (associated to the dominant traffic source). From this approach, it is possible to determine the contribution of emissions at a given distance to the concentration at the LHVP site. As expected, the largest contribution originates from emissions in the cell where LHVP is located. It is quite variable in time with values ranging from 25 to 75%, notably depending on the wind, with highest values (at hour ~90) associated to stagnant conditions (wind speed below 1 m.s -1 ). Conversely, the most distant emissions beyond 21 km contribute to less than 10%. These results indicate that emission error factors obtained at LHVP are strongly influenced by nearby sources and are not representative for the whole agglomeration. Figure S3 : Integrated BC, NO x and BC/NO x emissions at various distances from the LHVP site, relatively to the TNO-MP inventory. 
